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ABSTRACT
Presented is a procedure that could be used by a

school system to identify by the end of first grade those children
who are likely to underachieve (achieve or overachieve) in Teading by
the thirl grade. The procedure consists of (1) Defining
underachievers, achievers, and overachievers through use of
regression and its standard error, (2) Obtaining the measurements to
be used in constructing a discriminant model for predicting
underachievers, achievers, and overachievers, (3) Constructing an
"opt;mal model through use of the stepwise discriminant procedure
(BMDC7M), (4) Validating the model through use of an independent
sample, (5) Using the model to make predictions, and (6) Updating the
model periodically. For this study, an underachiever was a child who
had not gained in reading at a rate comparable to others at his
reaiing level. Table II identifies the predictor variables utilized
by the discriminant model and the coefficients and constants which
enable the model to discriminate among the groups of interest. It is
pointed out that if one can identify potential underachievers,
intervention programs may be designed to attempt to overcame the
underachieving tendency. (CK)
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..0 The model I will discuss today was constructed from data

C,
of the Riverside School Study, Riverside, California.

LA.1 I. What's the Study All About?

The study illustrates a procedure that could be used by

a school system to identify by the end of first grade those

children who are likely to underachieve (achieve or over-

achieve) in reading by the third grade

The procedure consists of:

1. Defining underachievers, achievers, and overachievers

through use of regression and its standard error.

2. Obtaining the measurements to be used in construct-

ing a discriminant model for predicting under-

achievers, achievers, and overachievers.

3. Constructing an "optimal"* model through use of the

CYD stepwise discriminant procedure (BMDO7M).

4. Validating the model through use of an independent

rmq
sample.

6. Using the model to make predictions.

6. Updating the model periodically.

Em4 *The functions so identified are "optimal" in the sense that
they provide the best prediction possible within the constraints
of the stepwise procedure and the chosen level of risk.

1.
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II. What's an Underachiever?

There is, of course, no carefully defined agreement as to

what constitutes an underachiever. However, for this study, an

underachiever was a child who had not gained in reading at a

rate comparable to others at his reading level. More accurately,

an underachiever was an individual whose actual third grade read-

ing score (regression of third grade reading scores on first

grade scores) was less than one standard error below his pre-

dicted score. Figure 1 illustrates how underachievers, achievers

and overachievers were defined.

III. What Technique was Used to Predict
Underachievement?

The technique of discriminant analysis was developed many

years ago by R. A. Fisher, although use ot the stepwide procedure

adds a modern twist.

IV. Well,.What Does the Technique Do?

Given groups like heart attack victims and healthy indi-

viduals or any other voups naturally or artificially defined,

the model will attempt to predict the group to which an indi-

vidual belongs on the basis of predictor measures provided by

the model builder. For example, weight, blood pressure, blood

composition, state of anxiety, and amount of smoking may be good

predictors for discriminating between heart attack victims and

healthy individuals. Since certain conditions associated with

heart attack victims may also be characteristic of individuals

who are likely candidates for heart attack, the model constructed
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to differentiate between heart attack victims and others may

be useful in identifying those individuals prone to attack.

V. What Makes Heart Attack Victims and Underachievers
Reading

Nothing, except that the technique outlined for discrim-

inating between potential heart attack victims and others can

also be used to discriminate among potential underachievers,

achievers, and overachievers.

VI. Why Not Illustrate_Mithan_ExAmEle

Why not. Table II identifies the predictor variables uti-

lized by the discriminant model and the coefficients and con-

stants which enable the model to discriminate among the groups

of interest. It can be seen that the "School Anxiety" and

"Adjustment" measures differentiate mainly between underachievers

and the others, while the Peabody Picture Vocabulary Test differ-

entiates among all groups (underachievers, achievers, and over-

achievers). The relationships of the coefficients appear to

indicate that among the groups of interest, the underachievers

are the least anxious, least happy, and least language developed.

While this might suggest scme possible strategies to overcome

the tendency to underachieve, it is imperative to remember that

the models are constructed to differentiate among the groups of

interest as a total model and nct by individual variables. That

is, the basic relationship among the coefficients for a given

variable may change when another variable is entered into the

model or a previously entered variable is removed. The
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important implication is that one should tread very carefully

in attempting to infer cause and effect relationships from

model coefficients.

It may be of interest to note that the model illustrated

in Table II was constructed frcm a field of eleven contending

variables having the initial relative discriminative strengths

presented in Table I. As can be seen, the Peabody measure pro-

vides by far the greatest discriminative strength of any of the

variables considered. The other variables with stronger initial

discriminative strengths than the "Adjustment" and "School

Anxiety" measures do not appear in the model constructed because

their discriminative strength when adjusted for their associa-

tion with the Peabody measure was less than those variables com-

pleting the model.

VII. How Well Does the Model Work?

Table III iliustrates both the success and the non-success

of the model. The three numerals on the diagonal running from

upper left to lower right represent the number of individuals

correctly classified as overachievers, achievers, and under-

achievers respectively. All other numerals represent individuals

incorrectly classified. For example, the information in Table

III indicates two underachievers were classified as overachievers.

Most importantly, the table suggests that 48% were classi-

fied correctly. Certainly one would prefer using a model that

classifies more successfully. Nevertheless, prediction is
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considerably above that expected from chance classification,

as is indicated by the F value expressed in Table II. Further-

more, when the model was applied to an independent sample,

its classification success was 47%, which, since the decre-

ment in predictive power is small, suggests the model is

generalizable to Riverside school children rather than being

sample specific.

VIII. Can the Model be Improved?

The model constructed considered only eleven measures from

practically an infinite field. While the measures represent

quite a broad scope, there are many areas untouched (the

teacher's perception of the child, parental attitudes toward

education, home background, peer assessment, and many others).

Thus, the possibility of improving the model is excellent.

IX. Should This Model be Used by Others?

No. Definitely not. The model was constructed and vali-

dated using data obtained from children representing the River-

side public schools. Thus it is unlikely to be applicable in

other settings where demographic characteristics are different.

Moreover, one would want to construct the best predictive model

possible. To do this, a school system would need to construct

a model of its own. Table I suggests some measures that should

be considered in developing such a model. Additional measures

with the potential for enhancing prediction should also be

examined.
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X. What Implications Does the Model Hold
for Evaluation?

If one can identify potential underachievers, intervention

programs may be designed to attempt to overcome the under-

achieving tendency. The success of such programs could be ex-

amined by randomly assigning half of the potential underachievers

to the intervention program and the other half to the regular

classroom schedule. When the interventions are complete, the

proportions of individuals no longer classified as underachievers

in each group could be compared. A significantly larger propor-

tion in the intervention group would suggest the intervention

programs were successful.

JJC:jlm
3/27/72
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